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Background
47
The Tasmanian devil (Sarcophilus harrisii) is the world's largest extant carnivorous marsupial 48 found only on the island state of Tasmania, Australia. Being predominantly a scavenger, the diet 49 of devils largely comprises of carrion of mammals, such as wallabies, possums and kangaroos, 50 although they are also known to consume and digest fish, insects, fruit and vegetation [1, 2] .
51
Listed as endangered, the Tasmanian devil is facing the threat of extinction due to a contagious 52 cancer, devil facial tumour disease (DFTD) , that has caused drastic declines in wild devil 53 populations by 77% since its discovery in 1996 [3] . There are currently two forms of DFTD 54 affecting devils; DFT1 and DFT2 [4] . In an attempt to save the species from extinction, an 55 insurance population was established in 2006 to serve as an important source of animals for 56 supplementing wild populations at risk of population crashes due to DFTD [5, 6] . While 57 extensive research has focused on DFTD itself as well as devil genetic diversity and 58 susceptibility to the disease over the past decade [7] [8] [9] [10] [11] , our understanding of other disease 59 threats to devils remains limited. Specifically, virological studies are scarce and limited to the 60 identification of a single gammaherpesvirus (DaHV-2), for which captivity was identified as a 61 significant risk factor [12] . A comprehensive characterisation of the viral communities inhabiting 62 the Tasmanian devil is an essential step to improving our understanding of host-microbe 63 relationships, and maximising health and conservation management of the species. Table S2 and Additional file 3: Table S3) Table S4 ). PCR products were separated on 1.5% agarose gel (Bio-217 Rad Laboratories, Hercules, CA, USA) in 1x tris-acetate EDTA, and visualized using SYBR Safe proportion of viral reads using VLP metagenomics varied from 14.69 -60.02%, while the 246 proportion of reads mapped to non-viral components were 17 -49.46% for Bacteria, 0.17-247 2.42% for Eukarya, 1.29 -18.67% for host and less than 0.01% for Archaea (Figure 2a ). For C  a  p  t  i  v  e  Z  o  o  A  1  3  9  ,  8  2  7  ,  8  6  6  2  1  9  ,  4  9  6  Z  o  o  A  2  6  ,  7  0  4  ,  8  4  2  2  8  1  ,  8  5  7   Z  o  o  B  C  a  p  t  i  v  e  Z  o  o  B  1  2  8  ,  1  4  9  ,  4  0  8  1  9  6  ,  9  1  9  Z  o  o  B  3  3  ,  0  0  2  ,  7  9  0  2  6  7  ,  5  3  6   M  a  r  i  a  I  s  l  a  n  d  W  i  l  d  M  I  1  2  9  ,  7  8  3  ,  3  9  0  2  6  1  ,  4  8  3  M  I  4  2  ,  8  5  6  ,  8  5  0  1  5  3  ,  8  0  4   B  u  c  k  b  y  s  R  o  a  d  W  i  l  d  B  R  1  2  8  ,  5  8  9  ,  5  5  6  3  5  8  ,  3  2  7  B  R  4  2  ,  6  0  2  ,  7  5  2  8  4  ,  6 4 6 W  1  2  9  ,  9  8  1  ,  8  5  6  2  6  4  ,  2  0  5  w  M  W  4  8  ,  9  1  1  ,  7  2  8  3  1  3  ,  1  5  4   S  t  o  n  y  H  e  a  d  W  i  l  d  S  H  1  3  6  ,  7  0  6  ,  3  6  0  3  2  5  ,  7  6  9  S  H  4  3  ,  0  9  5  ,  2  7  4  4  9  ,  8  1  2   T  o  t  a  l   7  9  3  ,  0  3  8  ,  4  3  6  1  ,  6  2  6  ,  1  9  9  2  3  7  ,  1  7  4  ,  2  3  6  1  ,  1  5  0  ,  8  0  9 13 found here could also be attributed to the fact that they make up the bulk of the virobiota in the 519 gut, which is dominated by bacteria [62, 63] . Regardless of its known bias [58, 59] , VLP 520 metagenomics still holds merit for use in virome characterisation due to its ability to identify low 521 abundance DNA viruses, which is especially relevant for dormant or non-active viruses. The copyright holder for this preprint (which was not peer-reviewed) is the author/funder. It . https://doi.org/10.1101/443457 doi: bioRxiv preprint 23 Compared to VLP metagenomics, meta-transcriptomics is non-viral specific, requires less 524 sample processing, and reveals the entire transcriptome within a sample [20, 64] . Omitting the 525 need for VLP enrichment and additional sample processing, the likelihood of biased detection is 526 plausibly reduced in meta-transcriptomics. In this study, the proportions of viral reads 527 sequenced by meta-transcriptomics were less than 2% per library, but the numbers of viral 528 groups detected were significantly higher than those detected in VLP metagenomics, which 529 included both RNA and DNA viruses.
531
Importantly, then, our results show that the taxonomic compositions of viral communities as 532 revealed by VLP metagenomics and meta-transcriptomics were not interchangeable and neither 533 of the approaches was able to detect all viruses present. However, these two approaches were 534 complementary to one-another, and an integrated approach using both VLP metagenomics and 535 meta-transcriptomics will prove to be a powerful tool for obtaining a complete overview of both 536 the taxonomic and functional profiles of viral communities in a sample.
538
Ecological analysis of virome composition and diversity revealed significant differences between 539 captive and wild devil populations, especially when characterised using meta-transcriptomics.
540
The two captive populations displayed lower levels of viral diversity compared to the four wild 
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